Effects of microinjections of a single 2 or 10 nmol dose of -amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) into the unilateral mesencephalic reticular formation (MRF) on behavior and on the electroencephalogram were examined in rats (n= 30) over a 15 min period (Exp. 1); subsequent effects of sound stimulation with key jingling applied at 15, 30, and 45 min after the injection were observed (Exp. 2).
Introduction
An imbalance between inhibitory and excitatory neurotransmission is considered to be associated with the generation and expression of 48 ,a non-competitive NMDA receptors antagonist, has potent inhibitory effects on the development of AM kindling in rats .
-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) is known to be an excitatory amino acid. Some clinical studies suggest that AMPA-sensitive quisqualate receptor binding 33 or AMPA receptor mRNA 27 increased in the epileptogenic hippocampus in the human brain.
2,3-dihydroxy-6-amino-7-sulfamoyl-benzo(F)-quinoxaline (NBQX)
43 , a selective AMPA receptor antagonist, was also shown to have potent inhibitory effects on the development of AM kindling in rats.
Therefore, potentiation of excitatory neurotransmission seems to play a crucial role in the development of several experimental models of epilepsy.
Experimental studies suggest that the brainstem reticular formation To further clarify the role of the MRF in the expression of epileptic seizures, we microinjected AMPA into the unilateral MRF in rats and observed the behavioral and EEG changes for 15 min (Exp. 1).
Subsequently we examined the effects of sound stimulation applied at 15, 30 and 45 min after AMPA microinjections on the behavioral and EEG changes in the animals (Exp. 2) .
Materials and Methods

Exp. 1 : AMPA injection
Forty-five male adult Sprague-Dawley rats (2-3 months of age, weighing 250-400 g) were used in this study The rats were randomly assigned to Group A (n=15), B (n=15), or C (n=15 On completion of Exp. 2, the animals were deeply anesthetized and their brains were subjected to perfusion fixation with 10 % formalin, and subsequently cut into 10 m thick frozen sections to histologically confirm the position of the depth electrode. Statistical comparisons were made using Fisher's exact probability test.
Results
Histological examination revealed that the chemitrodes were located in the intended area (within 0.5 mm of the target site) in all the rats used ( Fig.1 ).
Exp. 1
The The Group C rats did not show any behavioral or electroencephalographic changes during the 15 min following the end of the saline injection. The incidence of the seizure patterns observed in each Group is shown in Table   1 . The incidences of hyperactivity and running/circling were significantly higher in Groups A and B than in Group C. The incidences of GTCS and AMKS were significantly higher in Group A than in Groups B and C.
Exp. 2
Although AMPA-induced seizures were not observed during the period from 15 to 45 min after the end of AMPA injections, sound stimulation applied at 15, 30 and 45 min after AMPA injections induced hyperactivity (Groups A and B), running/circling (only Group A), and GTCS (only Group A), but did not produce AMKS. The EEG findings observed in Exp. 2 were similar to those observed in Exp. 1 (Fig. 4) . In Group C, no behavioral or EEG changes were elicited by sound stimulation. The incidences of the seizure patterns in Groups A, B, and C are summarized in Table 2 . The incidence of hyperactivity, running/circling and GTCS was significantly higher in Group A than in Groups B and C.
. Discussion
In Exp. 1, the microinjection of a 10 nmol dose of AMPA into the unilateral MRF could induce seizure patterns in the following general order: hyperactivity, running/circling, GTCS, and AMKS. These behavioral seizure patterns were accompanied by electrographic seizure discharges in the MRF, amygdala, and the motor cortex. Injection of a 2 nmol dose of AMPA also induced hyperactivity and running/circling, but did not produce GTCS or AMKS. These findings suggest that potentiation of excitatory neurotransmission in the MRF contributes to the generation of varied convulsive seizures including GTCS, and that the severity of the seizure symptoms depends on the level of potentiation of excitatory neurotransmission in MRF.
In a separate study, we examined effects of the microinjection of a 
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